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cipitation, and this deficit is pronounced throu hout Ontario, Quebec 
and the Maritime Provinces, where the total falf for the month was in 
many places a half or even less than a half of the average amount. 

With reference to the quantity of snow and ice on the 
ground a t  the end of the month, Mr. Stupart says: 

Snow has almost entirely disappeared from low levels in British 
Columbia, and the general weather is reported as spring-like. In the 
Northwest Territories, Edmonton reports 16 inches of snow on the 
ground, Battleford 12 inches, and Prince tlhert 5,tnches, while Medi- 
cine Hat and Swift Current only record a Ice appears to be 
from 10 to 18 inches in thickness. In Manitoba, Minnedosa records 13 
inches of snow on the ground, and Winnipeg 3 inches, but thisnmount 
waa materially increased during the heavy snowfall of the 1st of Jau- 
uary. In northern Ontario and in Quebec R few inches of snow 
covered the ground at the end of the month, but this disappeared dur- 
ing the first few days of January owing to the mild weather and heavy 
rains, and what little ice there is left on the rivers and lakes is very thin. 

SLEET. 
The following are the dates on which sleet fell in the re- 

spective States : 
Alabama, 1, 2, 19, 20. Colorado, 13, 24. Connecticut, 11, 

15, 16. District of Columbia, 15, 1s. 
Georgia, 1, 2, 18. Illinois, 6, 
17, 25. Indiana, 14, 15, 17, 20, 23. Iowa, 5, 6, 8. Kansas, 
7, 20, 21, 26. Kentucky, 15. Louisiana, 1, 2, 20. Maine, 4, 
6, 9. Maryland, 15, 18, 23, 30. Massachusetts, 31. Michi- 
gan, 4 to 10, 17, 18, 31. Minnesota, 4, 5, 6, 9, 12, 14, 15, 17, 
28, 31. Mississippi, 1, 2. Missouri, 8, 13, 17, 18, 19, 23. 
Montana, 11, 29, 30. Nevada, 5, 12, 
25, 27, 29, 30, 31. New Hitmpshire, P,9, 10. New Jersey, 15. 
New Mexico, 39. New York, 6, 9, 10, 15. .North Carolina, 1, 
2, 3. North Dakota, 4, 12, 14, 16, 23, 31. Ohio, 4, 14, 15, 16. 
Oregon, 1, 12. Pennsylvania, 15. South Carolina, 1, 2, 3. 
South Dakota,4,5, 13,14,16, 19. Tennessee, 14,lS.  Texas, 1. 
Utah, 13, 29. Vermont, 7, 10. Virginia, 8, 15 to 18. Wash- 
ington, 1, 2, 4, 7, 9 to 14, 19, 29, 31. West Virginia, 15. 
Wisconsin, 4, 5, 8, 17. 

The following are the dates on which hail fell in the 

Alabama, 14, 15. New Mexico, 39, 30. Qregon, 30, 31. 

trace. 

Delaware, 15, 16, 18. 
Idaho, 2, 4, 5, 12, 26, 27, 30. 

Nebraska, 6, 14, 15, 27. 

HAIL. 

respective States : 

Tennessee, 14. Texas, 31. 
WIND. 

The prevailing winds for December, 1896, viz, those that 
were recorded most frequently, are shown in  Table I for the 
regular Weather Bureau stations. 

HIGH WINDS. 

Mazimim wind velocities of 50 miles or more per hour 
were reported during this month at regular stations of the 
Weather Bureau as follows (maximum velocities are averages 
for five minutes ; extreme velocities are gusts of shorter du- 
ration, and are not given in this table) : 

I- 

Block Island, R. I ..... 
Do.. ............... 
Do..  ............... 
Do. .  ............... 

Buffalo N . Y  ............ 
Cheyenhe. W y o  ......... 
Eastport, M e  ........... 
ElPaso Tex ............ 
Fort Canby, Wash ...... 

Do.. .  .............. 
D o . .  ............... 
Do. .  ............... 
Do..  ............... 
Do.. ............... 

Block Island, R. I ..... 
Do.. ............... 
Do..  ............... 
Do. .  ............... 

Buffalo N . Y  ............ 
Cheyenhe. W y o  ......... 
Eastport, M e  ........... 
ElPaso Tex ............ 
Fort Canby, Wash ...... 

Do.. .  .............. 
D o . .  ............... 
Do. .  ............... 
Do..  ............... 
Do.. ............... 

-- 
MUsi 

16 72 
16 80 
17 54 
29 69 
9 5 6  
4 M  

16 66 
16 58 
3 69 
0 6 8  
7 6 8  
9 6 0  

10 68 
18 72 

Do ................. 18 52 
Do ................. 89 7fl 

Hatteras, N. C ......... 2 61 
Do ................. 16 61 
Do ................. 10 54 

I 

ne. 
ne. 
ne. 
ne. 

ne. 
nw. 

W. 
nw. 

8 .  
8. 
s. 
8. 
8. 
8 .  
8. 
se. 
n. 
nw. 
nw. 
- 

Helena Mont .......... 4 
Hittphiwk. N. C ....... 15 

Do ................. 16 
Nantucket, Mass ...... 15 

Do ................. 16 
Do ................. 17 

New York, N. Y ....... 9 
Do ................ 16 
Do ................. 19 

Tatoosh Island, Wash. 8 
Do ................. 6 
Do ................. 9 
Do ................. 13 
Do ................. 26 

Woods Hole, Mass.. ... 16 
Do ................. 17 
Do ................ 29 
Do ................. I 

d 
& * 
0 

6 
~ 

8W. 

n. n. 

ne. 
ne. 
ne. 

n. 
sw. 
UW. 
8. 
8. 
s. 
W. 
ne. 
ne. 

n. 

n. 
n. 

- 

The resultant winds, as deduced from the personal observa- 
tions made a t  8 a. m. and 8 p. m., are given in Table IX. 
These latter resultants are also shown graphically on Chart 
IV, where the small figure attached to each arrow shows the 
number of hours that this resultant prevailed, on the assump- 
tion that each of the morning and evening ohservations rep- 
resents one hour’s duration of a uniform wind of average 
velocity. These figures indicate the relative extent to. which 
winds from different directions counterbalanced each other. 

SUNSHINE AND CLOUDINESS. 

The quantity of sunshine, and therefore of heat, received 
by the atmosphere as a whole ie very nearly constant from 
year to year, h u t  the proportion received by the surface of 
the earth depends upon the absorption hy the atmosphere, . 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded automatically a t  19 regular stations 
of the Weather Bureau by its photographic, and a t  32 by its 
thermal effects. At one of these stations records are kept by 
both methods. The photographic record sheets show the ap- 
parent solar time, but the thermometric records show seventy- 
fifth meridian time ; for convenience the results are all given 
in Table X I  for each hour of local mean time. 

Photographic and thermometric registers give the duration 
of that intensity of sunshine which suffices to make a record, 
and, therefore, they generally fail to record for a short time 
after sunrise and before sunset, because, even in a cloudless 
sky, the solar rays are then too feeble to affect the self- 
registers. If, therefore, such records are to be used for de- 
termining the amount of cloudiness, they must be supple- 
mented by special ohservations of the sky near the sun a t  
these times. The duration of clear sky thus specially de- 
terminecl constitutes the so-called twilight correction (more 
properly a low-sun correction), and when this has been ap- 
plied, as has been done in preparing Tahle SI, there results 
[t complete record of the clearness of the sky from sunrise to 
sunset in the neighborhood of the sun. The twilight 
correction is not needed when the self-registers are used for 
ascertaining the duration of a special intensity of sunshine, 
but is necessary when the duratiou of cloudiness is alone de- 
sired, as is usually the case. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at  all stations during the 
daytime, and is given in the column “ average cloudiness ” in 
Tahle I ; its complement, or percentage of clear sky, is given 
in the last column of Table XI. 

COMPARISON O F  DURATIONS AND ARE.48. 

The sunshine registers give the dwat,ions of effective sunshine 
whence the duration relative to possible sunshine is derived ; 
the observers’ personal estimates give the percentage of area 
of clear sky. These numbers have no necessary relation to 
each other, since stationary banks of clouds may obscure the 
sun without covering the sky, but when all clouds have a 
steady motion past the sun and are uniformly scattered over 
the sky, the percentages of duration and of area agree closely. 
For the sake of comparison, these percentages have been 
brought together, side by side, in the following table, from 
which i t  appears that, in general, the instrumental records of 
percentages of durations of sunshine are almost always larger 
than the observers’ personal estimates of percentages of area of 
clear sky; the average excess for December, 1896, is 6 per 
cent for photographic and 6 per cent for thermometric 
records. 

The details are shown in the following table, in which the 
stations are arranged according to the total possible dura- 
tion of sunshine, and not according to the observed duration 
EE in previous years. 
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Stations. 

Wre. 
401.1 
399.4 
3'B. 4 
333.4 
3W.6 
39% 6 
398.6 
39'7.0 
3%. 0 
397.0 

3%. 0 
396.2 
3%. 2 
396.2 
333.6 
3Y2.7 
353.6 
351. F 
890.5 
390.5 
389.9 
3s9.3 
387.4 
3156.4 

3rx. n 

__ 

34 Ll..?..l...!..i . % + 4  ........... fi  $10 Tampa, Fls  ................................... T. 
Galveston. Tex. ..................... 
New Orleans, La.. ................... 
Savannah Ga ................................... P. 
Vicksburi, Miss ......... 
Phoenix, ris ............. 
San Diego, Cal.. .......... 
Atlanta G a  ............... 
Lo8 Anheles, Gal ......... 
Wilmingtoa, N. C.. ...... 
Cbat,tanooga. Tenn .......................... T. 
Little Rock, Ark.. .............................. T. 
Raleigh. N. C! ................................... T. 
Santa Fe, N.Mes.. ............................ P. 
Fresno, Cal.. ....... 
Dodge City. Kans.. . 
Louisville, By ................. 
San Francisco, Cal.. .. 
Baltimore, Md ........ ................. T. 
Cincinnati. Ohio.. .............................. T. 
Kansas C!it Mo ............................... P. 
St.Louis, G .................................. T. 
Washington, D. C . .  ............................. P. 
Columbus, Ohio ................................ T. 
Denver. Colo .................................... P. 
Indianapolis, Ind ............................. T. 
Philadelphia.Pa.. .............................. T. 
Cheyenne. Wyo .............................. P. 
Eureka. Cal ..................................... P. 
New York,N.Y.. ............................... 1'. 
Omaha, Nebr .................................. P. 

Binghamton, N. P ............................. T. 
Boston,Mass ................................... T. 
Chicago I11 .................................... T. 
Clevelarid,Ohio ................................ 1'. 
Des Noines Iowa.. ............................. T. 
Detroit, Mibh.. ................................ T. 
Duhuque, Iowa ................................ T. 
Alhany, N. Y ................................... T. 
Buffa1o.N.Y .................................. T. 
Rochester N.Y .............................. T. 
Northfield: V t  ................................. P. 
Portland,Me ................................... T. 
Eastport Me. .................................. 

Salt LakeCity.Ut,ah.. .......................... P. 

Minneaphs,  Minn. ............................ 1 G: 
Portland, Oreg.* ............................ 
Bismarck. N.Dak 
Helena,Mont P. 
Seattle, Wash T. 

Drtruit.. Micli.. ................................ ................ 

Kansas Cit,g, Mo.. ....... 
Bt. Louis. M u  .................................. 
Washiupt.on, D. C .... 
Doiige City, Bans .... 

At1:int.a. Ga ................................. 
Wilmiugtoii. N. C ............................ 
San Diem. Pal ............................... 

Vickrrlwrg. Miss.. ............................ 
New Orleans, La ............ 
Galreston, Tex.. ............................ 

'Recurds bv 1iot.h methods. 

60 - 3 .......... 

........... 
i 2  + 7 ....... ~. .......... .......... .......... 
75 +ll .......... 
66 + 4 ......... .......... .......... ......... 
48 - 3  

Si' .T.i. .......... 
G9 +19 ......... 
......... 
tin +I? 
2% - 4 ......... 
ji' . ~ ~ .  ......... . . . . . . .  ......... ......... ......... .......... ......... ......... ....... 
ii. . ~ . .~ .  
~~. . ~ l . l .  ........ 

t Instriirneiital rccords. fur  only twenty-one days. for which the total possible 

ATMOSPHERIC ELECTRICITY. 
Numerical statistics relative to auroras and tlinnderstorms 

are given in  Table S, which shows the number of stations 
from which iiieteorological reports were received, and the 
iiuiulJer of such stations reporting thunderstorms (T)  and 
auroras (A) in each State and 011 each day of the nionth, re- 
spectively. 

Tl~~cntlc:1.fitomis.-The dates 011 which reports of thnnder- 
storms for the whole cotintry were iiiost numerow were : 14th, 
49 ; 30th, 39. 

Thunderstorm report,s were inost niiiiieroiis in : Louisiana, 
17 ; New Mexico, 13 ; Tennessee, 14. 

Thunderstornis were niofit frequent in : Idaho and Texas, 
4 days ; Louisiana, 7. 

d?/,ro7ns.-The evenings on which bright iiioonlight must 
have interfered with olmervations of faint auroras are assumed 
t,o be the four preceding and following the date of full moon, 
viz, froin the 15th to the 234  inclusive. On the remaining 
twenty-two days of this iiionth 277 reports were received, or 
an average of about 13 per day. The dates 011 which the 
IlUllilJer of reports especially exceeded this average were : 3d, 
113 ; 4th, 23. 

Auroras were reported most frequently in : Michigan, 7 
days ; hIont,ana, 9 ; New York, S;  Ohio, 11. 

The nuiiiher of reports was a large percentage of the num- 
ber of observers in : Maryland, 45; North Dakota, 36; Mas- 
sachusetts, 3 2 ;  New York, 30; Nebraska, 22. 

was 335.3. 

CANADIAN REPORTS. 

A thunderstoriii was reported a t  Eclnionton on the 21st. 
Auroras were reported as follow8 : Halifax, 37th ; Grand 

Mannn, 3 1 :  Yarmouth. 3d ; St. Andrews, 4t8h ; Charlotte- 
town, 3d ; Father Point, 5th ; Quebec, 1st;  Montreal, 3d ; 
l'oronto, 3d ; White River, 3d, 13th ; Ottawa, 3d ; Port Stan- 
ley, 13th ; W'innipeg, 27th ; Minnedosa, lst, 3d, Gth to 9th; 
Medicine Hat,  l l t h ,  12th; Calgary, 4th, 5th ; Prince Albert, 
ith, 13th ; Battleford, 13th, 14th. 

...I ...... 
10 i -11 
.I?+' 
3 9 j + 4  

Owing to an inexplicable accident the table of differences, 
pnlJlished 011 page 110 of the REVIEW for April, was seric~usly 
disarranged, and the reader is requested to substitute the fol- 
lowing in its place : 

Diffmeiue between imlrirnientnl and personill obaermttions of xunahkre. 
- 

2 
2 
c 

a a 
4 
- 

P. 
P. 
T. 
P. 
P. 
P. 
T. 
T. 
T. 
T. 
T. 
P. 
T. 

Instrumental record 
of sunshine 

Stations. 

~ O l l r 8  
4oH. 4 
405.4 
407.0 
407.0 
4n5.2 
403.6 
403.6 
4 E . 1  
402.1 
401.1 
401.1 
401.1 
401.1 

$ 
42 
51 

Bismarck. N. Dak ............................. 
Helena, Nont ................................ 
port.land. ore$.* ............................ J I 
East ort, Me ................................ 
Nortgfield. Vt .................................. 
Portland. Me ................................... 
Rochester, N. Y .............................. 
Buffalo, N.Y. t.. ............................. 
Boston, Mass ................................... 
Chicago. I11 ..................................... 
Cle eland, Ohio ............................... 
D e h o i n e s ,  Iowa .............................. 

+ 4  . . . . . . . . . .  
...... 30 - 7 

+lO I ........... 
........... 
........... ..... 

30 
51 
54 + 9  ........... ::::::I ::! $2 .... .... .... .... .... 
57 .... 

...... 51 +I4 ...... I c1 I 4 - u  ...... + 5  
+14 ........... ...... 1 1 $26 


